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■i-^ 3fl33 >a-7l ^^^ofl tfl-g-sv^. tq^§^ ^x]6\] ^ tn^is}^ Dfls.e| 
£ 2 

Multiple level modulation, code-word sequence, Shuffling, 8-PSK, 16-QAM, 64-QAM 
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^l^^^l^i ^1-^ t-flol^sl ^ai w o >^ ^ ^ {METHOD AND APPARATUS FOR RECEIVING 
SHUFFLED DATA IN HIGH-RATE PACKET DATA TELECOMMUNICATION SYSTEM} 

S. l£ -g- ^ AH ofl 45^- «-Jr^ W °fl^« 

#41 #*)^ £Al^ 

£ 2^r AjAl^ofl Oj-Ej- A]^i t^fls)^- ^A] 

£ 34 £ 4^ ^A]tHH z}-z}- 8-PSKsq- 16-QAM^l A>-g-*>^. ^ o.^ cflo]^ 

£ 5tt 7>^tb ^o]ol] 4a sfl^l tfl ol &\ 9] 

Al#O.S. ^£-*H ^^>7] fl$T ^ ^ 

£ 7<H1 AjAl^o)l ofsf QPSKl- ojAl cH^efl^ TA1- ^*Rr *fll OJA] 
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£ 9^ -g- qq 8-PSK-l- <QX\ o^c^i^ Xl2 ^a] 0]j= 

£ 10^ £ 9<>fl i4E}uj1 *fl2 «yAl o^cefl^ >«g^7H S]*H ^Al o]c^A f qq 

£ ^Al^ofl qq 64-QAM^- ^tb 'SH ^Hefl^l- ^^Rr *fl3 ^a] 

S. 12^r £ liofl M-e^-hE Xl3 ^A] ojEefli S)«fl <$X\ o]^])^ qq 

hH he. 

S. 13^- ^AHlofl qq w-jr^. sfl^q 3.717]. 408 SE^r 792 5E^r 1560*1 H<?] 

S. 14tt -g- J£X\d\)d\] qq sfl^iq H.7l7> 2328 3096 3864*1 B 

£ I5fe qpsk^ ^-f °Ja] o^cefl^oi] qq ^q ^ oic^f 
qqufl 

£ 16-& 8-PSK^ 34- ^a] o] = Efl^^i qq Aj-^q ^ ^ = efli 

s. 64-qams] ^-f <yq oici^ofl qq A^<g ^q Aijrq ^ ^efli 
# qq^l je^. 
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^efl 1 ! -^(Multi-level demodulation)* *>-8-*rfe -H^r « o)l o] E -| ^a] 
Al^^ofl ^ ^o_5>|, *)^( sh uffling)£H ^1*H ^efls] ^Efl 

3. ^^^^( de - shu ffi ing )§l-7l ^ ^ ^ 

#^<y t^ig ol^Ai a^e^ ^. 7 )ai CDMA (Code Division Multiple Access) 

IS-2000 ^ yl^7l^ UMTSCUniversal Mobile Telecommunication Service) W(Wide)-CDMA^ 
CDMA y <H^ ^IW^l -8-^ ^wlis}- s^^d (Circuit Data)^ ^l^Hl-I- # 

<H 14.4kbps ^>1^» HH^S -f-^ 0.5. zl&K, <?]E^jijq. - 

jl^o^ sfl^i c-HojE-l Aialif ^^§>7l ^sfl *floV£ CDMA (Code Division Multiple 
Access)2000 ^ UMTS(Universal Mobile Telecommunication Service)^ #rfl (wide-band) 

CDMA «o v ^^ Al^efl^A^ i^H^ JL#(Spectral Efficiency)^: ^o] 7 ) 

A>^-*Vcf. ^-7] cf^efl^ ^jh ^(Quadrature Phase Shift 

Key: QPSK)iH4 fe^ te3]^(Modulat ion Level 7^]^ 8^1 ^#^1 ^(8-ary PSK: 
8-PSK), 16^1 ^i2^1^^3:(16-ary Quadrature Amplitude Modulation: 16-QAM), 64^1 ^JH^l^ 
^^(64-ary QAM: 64-QAM) ^-^ ^^hJ-ai^. ^nlfVcf. o]z]i5}. cf^efl^ £2:^ «rM"^ ^ 
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(reliability)^ *}°}7} IHSth}. °1 ^ ?r ^0)5. <^H £}i4^ ^S^l- i-}HH;£ 

«]_= ^H*H ^ «lB^#(Bit Error Rate: BERH ^^1^1 ^4. ^ , 

-¥-J_.7l (Turbo Encoder)^ 4_H^ ^ ^ 7l#( Const i tuent Encoder)^ ^€ ^ ™ 

S.7) (Channel Encoder #^3^ <H a] f)_i( Code-word Sequence)^, #tfl3o.__s. 

A._-hEH^ 4J ^(Systematic Symbol )4 ^ 7}*]^ 3fl 

5^E] ^(Parity Symbol )S ^S7> o] ^.<^J X| ^1 °]&*\] ^eHI^ ^^-g- 

^ -as) ES 7 }^l£S «fl<£.5}:_i b^e] 4] Aj-tfl^ o_s_ uj-o. Alsl^l- 7V*|_E 
^ afl^r'S, ^-tl^H ^5]^ ^iL a]€^s. sm-^ ^ ^rf. ^-71^ ^ "t* 

^ XI 2001-32355 3. , "^^Ul^^l w.^^ a1^_±. ^t-fll ^ ^ #*]«6fl 7flX|£H oicj-. 
efl^ ^Ji ^^o> tr^f. tflf5] sfl^ elM^S jL4r°.3- ^e)^ ^l^^r r^o] 

3 ^.^fl^S. tflolE] DflolB| ^E^- ^3}^ nflo>Cf Cf-g- c-fl o] E^ 

°l-§"§-*J Al^^ofl^ ^Al^-ofl A^^O^ ^A}_g ol E-l # Cl^f-^^-oj] 

Si<H>H tH^^ Aj._g._g. s^Sf^-H ^e.^_E# ^t}7] « 0 V^ o. _g^^ ^>7l) 
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<23> Cf^ ^Sj^ ^#efl*i A>-g-^ f^AlAE^ ^7HH ^Al^ Dljo] 

<24> aj-tgo] cf^- S-^^- C^eflt ^# A}-g-l5}^ ^AlAj^EflO^ ^A] 7 )oflA-| ^Al£ ^ o] 

<27> CflolE]# ±^ ^tJv&H 4^*H 4^ JfJt^ s-c^^l l£^A^ 

<28> A o V 7] ^^^o]l tfl-g-^ Aj-7] JjLJrAj^g. 4^4, 

<29> Aj-7] 7HV£ JjL^Aj-as.^ £<H^<H i^j ^-jL^ofl Hf5> ^l^H S)]^^^- #^ 
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< 32 > >^7l ^^b^oii *fl -§-*!-*=■ nj-e^. av 71 tL^^^-s-o. ^^sq-, 



*>7H*| -g- M}-^ ^^ofl olo^ ^-^^ ^1 71^- Sl^r ^<H1 Cfltl ^Sfl^Sl ^ 
oj M. M^o} Jlxjl- 1-^^}711 ^1 ^ ^s]^ ^^MItt n. ^Ml*l ^-g- ^^H- 

-g-7>, £--g-7>^ SLfe- f-ofl 142} ^2}^ ^ $1^. =L^\B.S, ZL # 

<35> ^S)tt ^fl^ ^JL7H*| A] Aj-cfl^O.^ ^ 

-Q-S7} ^ aI^eHI^ ^(Systematic symbol)^ ^tfl^Jls fi£7} ^ Aj-M. 
(parity symbol)^:, 4^311 ^2: «<H^ ^]3}:E *}°1» ol^*H ^Ir^^H 
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#33^r 3H^# 7,] #*}±r #7] H^l- ^tr <H^efli# # 7 ] 

<36> o] b\ ^. ^-^ o. ig^^-tflolH x>ol7> MHS*Kr cf^efl^ ^ 8 

^^°1^2:(8-ary PSK: 8-PSK), 16*} ^S^]#^s(l6-ary Quadrature Amplitude 
Modulation: 16-QAM) , 64 a}- 2] J2^1 ^^^(64-ary QAM: 64-QAM) -g-^f ^ A}-g-S}^ o] 

S>7HH^- CDMA2000 lxEVDV Al^s) oJJ-i. -s-o^ -g^^- ^} o] 

-^-A>*V 7l^^ tifl^ ^ A)^ ^.O. 7 |^i=. ol^AlAl^^ofl^ ^ tt^ 

1- 37)1 SH^l d rH*Rr ^SH^ 7Hr^g: #^014.. 



<37> 51 l£- *3AHH rc^ «^ A]^^ o. ^ A]€ ^ ufl^l- 

<38> # 7 ] £ i-g- ^-s^, *fl^ ^71 (Channel Encoder )( 110) tt ^Jt alBK input 

information bit stream)^- ±.^2] -^S-sHcode rateHl ty&r JfJlsj-^H *r-S.°\ A]^q Ai-g- <§. 

<H <^ ^. 7] ^ Jf jr 7 l(110)Sfe Er) M. ^-S7l(turbo encoder)7> A>-g-^ ^ o^rf. 
°l^tr ^-f A J"7l ^-JicH A]^i^. JrAj^-g.^ Aj-cfl^ 0.5. ^&.S.7\ %:£r ^i&H 

bJ Aj-cH^ ^-2.517} j^e] a] #5. ^€cf. *m El ^(Channel 

Inter leaver) (120)^ <#7] ^3L7] (110)5.^ Jfjro] dfc:^ ^2]*$ fl- 

<39> a]^^ nfl 3] (Sequence Mapper )(130)fe <#7] Qtf^Q -^Jl^ a]^^§ aI^eH^ a] 
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^-71 a]^ nfl ^(130)^ olE^«j5l^ ^3L°] *1€^» 4 1 9X^-. ^.^uj- 

^^6]]*^ A|t^ o]E^«J^ 3f-3LO] A]^^ olE^wjS]^] ^fjro) A j 

<40> ^2,7] (Modulator) (140)^ -$7) a^^s} Jf jr<>| a]^^ sfl^H^ «<HH1 ^ 

^ ^ ^7lA^ Aj-7] ^S7l(l40)fe 8-PSK, 16-QAM, 64-QAM ^ 

4 ^ tf^efl'i ^1^*Vi=t. Aj. 7 ) Al^i nflsl(l30H *\^e$ aJ- 7 | 

^S7l(140)^ «J-Aloll ^ 5^. ^ a]^a, nfl5Sl(130)^ #7l ^2:7] 

(140)7} 8-PSK, 16-QAM, 64-QAM f ^ ^S« 0 v ^^r ^}-§-*Kr ^-f Sfl^Kr £2:«<HH] nf 

Jl<H Al^^ Ajs^ ^^-tf. 
<4i> £ 2^ ^*HH 4^ ^1€^ ^H^l- i^Hr ^ ^1^1 ^Aj o. 

^ S^^Cf. Ole^ ^A] Aj- 7 ) £ ^A] ^ofl fljO^ ^JO^ i Aj-7] ^ 

<42> Aj-71 £ 2-1- %^sr>^, ^7} (Demodulator) (210)^ <#7) ^S7l(140)^l tfl-g-SH , + 

€ ^7) 4^71(210)^ a^V c^^efli ^Aj7i (Write Addr ess 

Generator: WAGX230H ^*fl ^ ^^-Sfli^l ^ ^7} 

(De-shuffling Buffer) (220)^1 A^^cf. ^ ^ o^g^ ^71(230)^ <#7) ufl5] 
(130H] rfl-g-<5 r <*|, Aj- 7l ^71(210)^ #^ *\^S\7] o];^ a]^^ r]x\ 

#^*>7l ^ ^A-]s. a^J- o]£^it ^Aj^j-cf. #7] tH^(220)^ ?-S2f <$7) A-] 

# <H-E.efli ^7l(230)£] ^lH^r ^ Aj-^)^].^ ^tg^- ^ojcf. 
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*fl^ ^(Channel De-inter leaver )( 240) #7l *H^[ tl^tH (120H cfl-g-^M, 

A o v 7] *H 3*1(220 H ^^V^o.S. ^-#*>^ cl^lElBlU^tJ.. ^ 4s 

7](Channel Decoder )( 250) #7l ^ ^-Ji7l (110H1 tfl-g-SH , #7] *fl\| t=1 <£]Ei e] a} (240)^1 

^-JlsKH o]e^> ^ ^71(250)5.^ ofl# ^o] &\ M. 4JL7l(turbo 

decoder )7> a>-8-€ ^ oicf. 



^1*1 -g- 1^0} ^Al^ofl 4a # 7 ] ^ 31 (220)^1 ^r£f ^^*>7lS. tr^f. 

°1* 3*H n]*!^ ^3-°. jicf ^3 o. s ^S^, aj 

?l«n ^i|<H ^€ ^ 5^ 7^ A^j?. 4^ 0.=- 7 >^7l nfl 

8-PSK^ ^-f *Kr^ €S^#^r ^*Kr 37fl^ a]H# ^ 27fl^ a] 3 5^ 

*m M-^^l S>i-Rr ^ 7>^lcf. 16-QAM^l ^ ig^l-g- 7-s§f>\ 

$r 47fl^1 # 271] 5] a|St^ Lf^^l 27HiL4 ^ ^ 7^4. 64-QAM^ ^o. 

*rM"^ ^S^l-^- 67fl2] a] HI- ^, *H-r^ h]b n}^ wlB 

<I°1 oji, ^^1^ ^IJL^HKsignal constellation)^ ^ ^Sfl^Tfl ^cf. 

^'EHH 8-PSK^ 16-QAM^l A>-g-^ ^j=lo] ^oJe] Al^ofl 
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Aljqj£» 7>*lfe 2Lfe ^ ^1 Si 511- tilH#<^l cfl^^q-. 

< 48 > *Al7l«1Mfe ^ sfl ^ ^ o] ^ ^-a] ^Jl(Walsh code)^ 7fl^^ ( 3-8-*Rr Bf 

°J#*(time slot)^ 7fl^ ^ £2: wJ-ai^ td-5}- ^^cf. ^1-71 sfl^ C-flolE^ ^3L°] 

^ s^r si^r ^^-sq- o>4^s. °l-¥-<H*!i=r. ciii- i-oi 1/50] 7 \ 

El±L ^-S7l^ d]51 ^sflAl a7l^ ^-J:^ sfl^ (Encoder Packet: EP)-§- ^^o.^. a] 

S^" X]l SflS]El Aj^- PO/PO'4 XI 2 3flS)B) Aj-g- Pl/Pl'S. Ojif^^l -SjLJr^ A]^ 

^# sfl^ t-fl^El^ A>7l S,P0,P0' ,P1,P1' ^ ^-f^ °\^-°\A 

<49> £L 5^r 7>^*V sfl^ *J°H *HE- ifl^l cflolBl^ ^Bfvfl ^°\t\ . a| 7 H 

^ 7>^t!r sfl^ 3L7] (EP Size)^ a|tfl 7800 ^*fl*]fe 3} .2.5. tVcf. 

<50> Aj-7l S. 5# , ^-Jl#°1 0.2000^1 JL -f-312}- sfl^*] H7]7} 408, 792, 1560 «1B 

<y Jg-f Al^Dfl^ Aj-g- S5f X| 1 g XI 2 ^fl^El Aj-i- po/PO', Pl/Pl 1 #*fl« 

ojs. ..^ja ^ Ai^^ Qjjp 5Ett "^-fsq- Ajf»£ ^Jf'S ti>4^H °H *ti^ 

A)n}t} A>-§- 7>^fV t}<#*V tg^o] sfl^l dlojEil- ^Aj^- ^ Ojcf. ZLfUil «-Jr£|. H7 ] 

7> 2328, 3096, 3864 ^-f ^ ^Aj- ^S\A , a]^^ "Ai 

Ejj^ «Jj=L.. 5£^- "Ai^ ^«.o] til^-nlO.S. Hfl^l C-11 0] E] 7> ^Aj^cj. o] ^ tr ^Ajtfofl 

<51> ^ X]^o^ 37)f %^ ^ nfl, 1/5^ -¥-S#^r 7>^1^ E^ ^-Jl7l» A>-g-*>^ 

^Aj7H]A| if^o] Al^^^ -Sj-Aj- 5* 
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N Ef £] ^l* ^711 ^t}. ^ 7^*V tffl^jq 7800 HlH°l5.3., -^Jls}- 3fl^^ 3.71 7> 

408, 792, 1560*1 ^-f , #7l -*f J:^ a]^ # ( ^Afep) 7> sfl^i ^HEi-i- ^§}7l ^sfl ^ 
€ £1^-. y-Jis). sfl^o^ a7 | 7 ]. 2328, 3096, 3864 91 ^-Mb ^"7] ^-^^ a^^o} 

<52> o)6\] a-^s). sfl^o} 37l7f 1560iH} ^ nfl ^ HH^fe S, P, P0' , PI, Pl'JL 

°)^^ ^ &°-M-, sfl^ 37l7> 2328^ ^^lb S, P0, P0* PI, Pl'Sl «J 

*Ln>_o^ ol^o^n^ w-^s}- ^fl^o} 371 7} 3096, 3864^1 ^-f^flfe- S, P0, PO'^iLS. 

<53> ^Efl^ ^ tilB^^r 4^^>7l $n*]±r Al^nfl^ A]^ ^ *J 

SlB] Al-g-S. i- 7 > ^^>Cf. n>o^ olS. Aj-g-S-O. H - ^S^of) T^^l ^Cf^, 

^Htt Ai^pflEj Ai^g. ^e} 43#^-b ^15.eH1 7-1 ^}JL , ^^tt ^ 4517H1 
^*fl ^-#^b PO/P'04 Pi/Pi's *\s. cf€- *H£eH 7^1-^-0.^ ^l#£f 7j 

^£-*H ^^>7l ^*fl, M) 7fl£] ^ ^flAi nfl 3. sl (Random Access Memory: RAM)#S. 

^^(220)1- A>-g-^Vcf. Aj-7] Al^El^l^ A]^- ^E)^ 

P0,P0' ^ ^2 Pl.Pl'^ ^z}- *HHLVcK o]^ ^71^ aJ- 7 1 DflaEllr^Ei S 

Q P0/P0' ^ Pl/Pl'-g- -^ah <y^«}-i- ^ ^icf. 

<55> 6-^ ^Al^oll t^E}- ^AjT^oflA-] Sfl^l cf| o] E-) -ji- A1^EH]e} ^l"^ ^fl &1 ^ 

4] *)^}7] 5LAl*V ^o]uf. 
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<56> ^7} £ 61- ^B*}^, a] ^ ^ ^> 7 ] ^ *V *fll v))s.z) (QRAMO) (232)tt ^ 

cfl 3.7)2) a]^v])^ AjM.-g. z\$^r ^ <&sm 3864*lB^ 3.7}% 7}^, ^ 
#*>7l ^t!r ^2 ^ ;*)l3 ^lB^-i-(QRAMl,QRAM2)(234,236)£r #;HlB*| ^cfl a.7l<>l sfl 

4)1-1- AA 91 5.^ 3120*1 B^l 37}% 7}*±v}. 

<57> ¥-5L5\- sfl^ 37)7} 408*1 B°] ^-f 408*1 B^l a}^eH]^ *fll *11 2. ^ (232) 

ofl ^^>£lJl 816*1 B^l ^11 sflB^El a] % po/PO'£- ^12 ^lBe|(234)°fl 816*1 B^l *1l2 

sfl^E] ^m. pi/pr^. nflBeK236H ^^cf. B^3* afl^sq B7l7> 792«lB<y 792 
«1B^1 aI^eHI^H 431- Stt *U ^l2.el(232)ofl 7-1 1584*1 B^l *)U afl^El P0/P0' 

^ *ll2 fflBel(234Hl 7H>s]o} 1584*1B^1 ^2 sfle^El Pl/Pl'^ *j|3 (236)^1 

¥-3L$\- sfl^Sl 37171- 1560*lB<y 1560*lB£] Al^Elnfl^ Ai-g. s ^ d)]^ 

(232H1 3120*lB£l *f|l sflslEl PO/PO'^r *ll2 ^2.^ (234)°ll T^sqi*) 3120*lB 

°1 *112 4^ Pl/Pl'^r ^13 "11.2.EK236H 7-l^cf. 

<58> tiV^ 4^ 37171- 2328*1 B °l4 V< y ^fl^l CflolE^ ^o] ^ *>BB o]^>c^ 

sflsl^ ^^171- 4^1*1 *fl2 ^ *fl3 ^12-el (234,236)1- *fll ^sl^ a} 

# #31 B^b ^-fl- o)^ EiB 4^71^ *U sflslHl ^1:^1- 7>7l JLB ^ 

Efl^l ^B *1B^* *r ai7l ufl-^oltl. ojufl *)j 2 3^1=1 ^^-o) ^Als] 

^^-(408*2*1 B)# ^12 ^ ^13 ^11 Be] (234,236)^1 ^7l*l B^l ^^>«^ ^-S7lB afl^}^ 
*fll sfl BlE^ ^l-^* ^-g-^fe ^-f^l *1*H Bcf *^Al^ ^ ^cf. 

<59> B-SSJ- sfl^io} 37l7> 2328*1B<?1 2328*lB^ ^eHI^ ^1 ^Bsl 

(232H1 2328*2«lB5l 3flelEl ^ PO/PO 1 ^ ^12 ^bs^ (234)^ ^13 ^BS^(236) 

6\] x\^s\x^ t *|12 ai^- Pi/pi'o^ ojB-(408*lB)^ ^12 ^lB^(234)^ ^13 ^B 
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e](236)^ JjL^-oj) q-ipo] aj^tj.. ^-i^ 3fl^o^ H7l7 |. 3096wlS<y ^-f 3096*1 

aI^eH^ 4]^- XI 1 ^1^^(232)^1 JL 3096*2«lH^ *fll 3fl&|El Aj^- po/PO'^t *fl2 

^IS.el(234)sl- *fl3 t>fl £ e}(236H M-¥«H ^sj- ifl^ol ^ 7]7} 3864*1^ 

3864W1S2] Al^El^HJ a]^ *)U ^lS.5l(232)^l 3864*2«lB£] *fll sflel&l a]-|- 

PO/PO'-el ^-*f (1968*2*1:^)^ *fl2 "flS-El (234)sf *fl3 ^1S.^(236H1 



°l*r -MaHHI rtj-^. ^ ol^.efli ^71(230)^ ^HleM 

^A] 7 H1A^ ZL^Sl C-flolEi ^5l# fl^fe- ^S4jl-ofl nfl^V 3f^o] , 

^A)^ Bl^ol ^ Olc efli ^A£6\] tt^ C-flolE^ a^-g- ^Sfl ol^O^o]: ^cf. o} nfl 4 
dl^lEil- Cl^^^ Wlsloll 7-l^>7l Ol^Slli ^ ^Rr *>7l^ ^o] 

^t}: 1) ^^s-^ u^si ^l^o\] &n)<£o] dlolE^ cl^^^nV^. ^731^ oj A i ol^eil^ 
(Temporary Address: TA)^ 2) ^Aj^iy tH^r aI^eHIe} a]^ ^ ^ ^ 2 3fle]El 

^ 37flsl nflaei#oii ^^-g- jieitr ^ 7-1 ^ oic efl ^ (Write Address: WA) oi 
^olcf. nfEf-A-l ^-71 7-1 # = e ^ ^^71(230)^ <£a! ol = efl^ ^^i=. -^-g-jz}- 
^efl^l- ^*}^ ^SLS, ois.c^xiTji Hlcf. 

cflolE^oi *|§ig ^ t^^^^o- 8-PSK ^1^ cf^efl^ ^lofl ^oiq- S1-7H1A-1 

tt QPSK^f 8-PSK ^ 16-QAM-i- ^ = efli^ ^*f7l5. tr4. °l*r ^aJ 7l ofl a} d)H 

e^oi ^^Al^cf ^-Ai^^oi ^ -ofl rci-el- QPSKSf 8-PSK ^ 16-QAM % Sr 1 -** ^-§-^ o.S ^ 
eM^o} A>-g-^l-H.S, =^AJ7H1A^ ol^. ^^aj-Al X\^}<^o]: s>7l nfl^-olcf. 
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<63> i) o}a] ojce^ TA o] s$s$ 

s>s.s ^ofl rej-e}. ^^^rf. ^>7l^ l> vfl^l 2>ofl zfz}- qpsk^ 

8-PSK g 16-QAiN ^3=3]^ A^Ai^g. M-^WlSa^. 

<65> [^^1 1] 0RSK':7i4-(5[4+2*j»/+cOmodi» MW 



<66> : if ci=0, TA^(SA+mi+2N sp /3') mod P 

[^<gj-XJ 2] K4-(S4+2*»i/+c/-l) modP 



MAX 
MAX 



<67> : if ci mod 2=0, TA=(SA+2*mi+ci/2+N sp /2)modP MAX 

[^■&^X\ 3] T.4 = (SA +2* mi +ci/2 ) modP^ 

<68> ^^1-^^ SA^r ^3 Sfl^l CflojE^ *]^iofl u}^ A] o]^]]^o]ji f m j±=- 

c/^ QPSK1Q 0, 1^ 7^1^, 8-PSK-y ^-f 0, 1, 2^1 it* 7Hol, 16-QAM^ ^ 

0, 1, 2, 3^1 3M- ^cf. ZL^Jl, N SF ±r ^3 ^ cflolE^ ^)Wr, Pmax^ ^ 

^ 3.71 Oil Aj^^S. 7 ^ lzL ^ Ol 1- ^Aj^^c-fl A}-^ O] E <?1^)>1-1- 

^1^. ^, /fajfe- sfl^ 37l(ole> %e} ^.)7> 408, 792, 1560^1^ 5*N E/ *>]JL 

, ^Is| sfl^sq 37l7> 2328, 3096, 3864°!^ 7>^*V sfl^i ^He^o] ^tfl a7 l(SM oj 

^1^1 ^-f 7800tilS)olcf. SEtt /»06^r £fS-^ ^(Modulo operation)* £H*VrK 

<69> ^ JE 7°\] ^Al^ofl O)-^ QPSKl- ^ °J *1 ^JBSfli TA# ^*Rr *fl 1 «9 

A] <HE5|a ^^ 7 ]^ ^o. SA ^ QPSK o| 3) 0 jEi ^S^o] ol^o^x] 

— S. ^-o] Aj-71 <^^-ai 1>6 j| nq-ef -^^tbrf. 
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<ro> ^, ^-S7l(210)oflAi -42:7> <£em CODE_SYM_VALID7> «?]7>^ 

"M^, 7V^E^(310)^ 13*1^ a]*]- o^}^ SAS.-?-E^ 1^ ?V£-^H i4ti]Eo) SA> SA+1> 
SA+2, ^>3°-S (Modulo) <£^7l(320)^ ^7} 7>£Ei(310)^ 

^ alB Pmax* 7^11 5.1-S-°i4i*H 13^1^0] oj A ] o^efl^ TASAi #^ 

TA# £ 8^1 M-Ef^^tf. 51^*1 ^-ol QPSK# W <a*l o^c efli TA ^ ^>^o] 7>^rH 

<72> 51 9^ -g- ^HH 4^ 8-PSK« ^tb <Hi=e)l>i TA« ^12 

cH^-efli ^5^71^ ^-s* M-eI-mi ?A°-S-*], ^- 7 1 <^*H 2>°fl ^ef ^a] 

<73> ^, (210 HH C0DE_SYM_VALID7> nfln}-t}- *m tfl^j ^4 ^-gr^-i- 

(320,322,324,326)^- 4^JI °l«l^(c/)« ^HW. <*j7H Aj- 7 ] ^ ^ 

^•^■1(320)^ 0SLS. a|3J-SH 2tilHSl 0, 1, 2, 0, 1, 2, *)12 
^Ei(322)^ "SA+(2/3)N EP "5- ^3^r IAS. aI*)-*}^, i 4 alH^ IA, IA, IA, IA+1, IA+1, 
IA+1, IA+2, IA+2, IA+2... ^8: £a}3°-S. ^7} z\}3 f}^(324)^ SAS. a]^H, 

14«1B^ SA, SA, SA, SA+2, SA+2, SA+2, SA+4, SA+4, SA+4...# £*>3°-5. t^^cf. #7] 
^14 ?}-g:Ei(326)^r SAS. A]2)-^-cr| ( 14h]H^ SA+1, SA+1, SA+1, SA+3, SA+3, SA+3, SA+5, 
SA+5, SA+5...# ^xf^jo^ #^?Vcf. 

<74> A i Efl7 1( 32 8 )^ ^-71 *fll ?}-£Ei(320)^ rq-el- ^7] *fl2 *fl4 7}-grEil- 

(322,324,326)^ # *>M-» S-^S. <3^7l(330)^r #7l #^ 
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# Pmax* S.l-S.-^^}5>^ 13h1h^ <$X\ <^ = efli TA 8 -psk^^ ^7} 

X|2 ^} Xl4 ^Eil-(322 I 324 > 326)^ #^*^r ^ c/7\ 0, 1, 291 *fl^Hr <M 

cH = Efl>. sit}. 

<75> mi ^ C j6)] tflSH -*7l *fl2 ^A] o^efli A^^ofl o] M}-^ c£X\ o^fi^ 

TA# £ 10^1 u|-EHfl53rf. £ 10^ 54 = 0°}JL N SP = 30°} M-Ef^ 3iL5>|, /»/ = 

0, ci =091 ^4- ^-71 <^«H 2>^1 2]*fl <yA] o]Helli TA^r 2*N SP /3 = 20£) gjh-g- ^-fecf. 
-?|-*>*>7fl aw =0, c/ = 1^1 ^^1^ 0^1 SHrth 2,, <y A ] oljE.Efl^i TA^r, ci =0 

Si 3* 2*N SP /3^r 3z7}&°_3. <5H ^ ^^^^-5- ^7}S>7fl SlZL, C /7> 0^1 ^V\d ^ -f 

O^S: S7l^o.S *H /^/ofl rcj-e} ^}-^ o.^ ^7>^ #7fl 
<76> S 11^ ^Al^ofl oj-e^- 16-QAM# ^tb ^ = 31^ TA^§- ^*Hir X]3 <M 

A 5^7l^ i4^\fl ^SS>L i^ltt w>^- ^r^l ^-71 <^«M 3><H1 nq-H^- c)^ 

#^-ir ^r*3W. ^71^ Xl3 = ^7lfe $M ^2 

<77> ^, ^-2:7] (210 HH #^ C0DE_SYM_VALID7]- <?]7>^ nfln>c}- X| i vfl*l xl 3 ^B\^ 

(340,342,344)^: *\S. t^g. ^-JL^l- ^^(c/)*- ^fS ^tb^. #7) X]l 

(340)^ 1«1 SSI 0, 1, 0, 1,...* £*V3SS #3th=h -*7l Xl2 ^^1(342)^ "SA+N EP /2" 
3. ias. ^l^H, 14«lHSl IA, IA, IA+1, IA+1, IA+2, IA+2,...^ ^H^.S #3 

^-7) XI 3 7>£EU344)^r SA5L ^1^*H, 14«lB^ SA, SA, SA+1, SA+1, SA+2, SA+2...* 
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<78> ^U]7l(346)^r -*7l Tfll ^Ei(340)^ #3 °fl rc]-e)- # 7 1 »12 ^ *fl3 ^Bl#(342,344) 

3 7>^ ^ ^ S-^-S <£-t>7l(348)^ #7l P^t 

7\*}JL SL^rsL-QQ^ 13*1 HS] <3a] ©Jje.^ Ti6-qam— iiL'H ^7] 7^12 £ 

*fl.3 ?>*Bl# (342 ,344)^1 ^ "c/ mod ?7\ 0, 1^1 *fl#«H=- <3*1 ojHeflA 

TA-ir £ 12«H1 M-Bj-ifl&tK # 7 ] £ 12^ 54 = (Hul = 40°] q-^VB 3-°-^ , m j = 

0, c/ = 091 ^-f TA = N SP /2 = 20°1 JL, - 0, c/ = 1°] ^-f TA = 0°iq-. zle) ji = 0, 
c/ = 291 TA = 21o1zl, = 0, c/ - 3^1 ^-f TA = 1°14. 

<80> a, 16-QAM^l ^3^r <?H <H = 3l^ TA^r c/7> ^7l^o. 

ofl ttfe} £*>3 ^7>*>^ ^ #7fl ^4. 

<8i> 2 ) ^-^efli WA^l 

<82> o^efl^ WA^l *3^£r q^#^ tH^^l ^-Si2f ^, £ 21- , B-) 

Ji 4^71(260)1- ^^fe ^ 4^71 7> s>i4^ ^a. 4^*1-71 ^*ti cHl-*8 »| 

s](220HH t-lHEil- <£o] s.o]^ uzj-^oj]^, Al^ElaflEj ^-fnf ^! ^ ^ 2 s^e] 

$1<H 1"^ 4 s il£4 *>7l iflSfl oj-^ w >sq- ^o] ^A=|§iy ^31(220)^ 37fl^ Dfl 

S. si ^(232,234,236)3. M-^^ ri)|s.eWfe a^eMI^ a] ^.4 - 7 ^ 
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<83> rtf^ o] j^ofl^fe. l)6flAl >$^€ ojAl O^cefli TA^l C-flolEi7} A^EM^ 

A^O]*} tc- nl]^El Aj#tUH efl Ol Ei 7} ^lSBl* ^l^^Jl, o]n e1 |A f 

<84> ^, Jfjrsj- sfl^ 3.71 N EP = 408, 792, 1560*1 ^-f <i^r ^Aj£ sfl^i o)He!7} S, P0, 

P0', PI, Pl'ofl *fl#*Rr S^ul Sd^r «V^, -^JlS*- 371 N EP = 2328, 

3096, 3864-y ^-f^ ^Aj<g sfl^ oIMe^ S, P0, P0* , PI, PI' ^ H-^^M- 3L^*}JL &7l 
^ = efli^ ^AjAl ols]^- ^o] j7^s]c^o> ^.tf. 

<85> *}7]2) <^^*\ 4>^r sfl^ioj 3.717} 408 792 156001 ^-f 1)*1M 

^Al o]£Le^(TAi)l- <>l = efli WAS ^^Hfr ^^^1* v+e)-^ ^o]tf. 

<86> i) 0 < TA < Nep 

S/et &'M = S, WA = TA • Write to QRAM0 (RAM_CS = 0) 
ii) Nep < TA < 3*N E p 

oja ais = P0 or po < m = TA _ Nep : Wf ; te f0 QRAM1 ( RAM _cs = /; 

Hi) 3*Nep < TA < 5*N E p 
4] = Pi or Pi' WA = TA - 3*N EP ■ Write to QRAM2 (RAM_CS = 2) 

<8?> s}7l^ <^^Ai 5>^ *$-3L^ 3.7)7} 2328«lHSl 7i°- oja] ^JEL^ TA« °}&-s} 
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<88> i) 0 < TA < Nep 

°J§* = S WA = TA : Write to QRAMO (RAM_CS = 0) 

ii) Nep < TA < 3*N £P 
if ((TA-Nep) mod 2 == 0) 

£/s? = po WA = (TA - Nep)/2 : Write to QRAM1 (RAM_CS = 1) 
else 

21* = PO' WA = (TA - Nep)/2 : Write to QRAM2 (RAM_CS = 2) 
Hi) TA > 3*Nep 
if ((TA-3*Nep) mod 2 == 1) 

SJBf &M = PJ' WA = (TA - 3*N £P )/2 + 2328 : Write to QRAM1 (RAM_CS = 1) 
else 

[^§J-Xj 5] 21 m A'M = PI, WA = (TA - 3*N EP )/2 + 2328 : Write to QRAM2 (RAM_CS = 2) 

<89> <5f7l°] 6>^ ^1^- 3.7}7\ 3096 3864*1 B°J ^ °J^1 o] = efli 

<90> i)0<TA< Nep 

g/a &m = S, WA = TA : Write to QRAMO (RAM_CS = 0) 

ii) TA > Nep 

if ((TA-Nep) mod 2==0) 

o/a y M = po m = (TA _ Nep)/2 . mte tQ QRAM1 (RAM _ CS = 1} 

else 

[^^(-x] 6 ] = PO' WA = (TA - Nep)/2 : Write to QRAM2 (RAM_CS = 2) 

% a]^ (220 HI 42 3H^» ^tb ^ SEtb KAJILCStt Sfl^ 
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P0, P0\ PI, PI' 7}^} o]±=_ ^ofl sfl^^s. ov + ^ 0^ ^m. 0 ] vJ\*\ 

<92> £ 130. ^3 ^Alojjo]] tcj-e} ^is]- b))^ 37l7> 408 HL^ 792 JE^r 1560*]H<>1 

^ = 3]^ WAi-8- ^*Rr ^1 <HS.31^ ^^7l^| ^at* M-Ef\H ^AS^i , 
51*1*1 w>af £o] ^-71 <^*H 4><^1 ttfel- WAi# >M 

<93> ^, w]ZL7) (Comparator) (410)^ 37fl<^ <y^# a.b.c^] tfl^H a<b°i 0* 

a<c9l ^4- 1* #^*f^ ^ 2# zfzj- 2H] BS. #^*Vt}. #7] 37fl^ oj^s. 

a.b.cS.^ 0 J^1 ^^efli TASf ^-^sj- sfl^ H.7] N EP ^f 3«fl^| sfl^i =L7l 3N E p7> 

olofl nf^ 4V7I «1 371 (410)^ #^ 2«lB^ nfls.^ Aijr RAM_CS7> ^t}. 

<94> S *V 7>^}7l(412)^ ^-71 <yAl o^nefli TA°1H ^-71 ^-J:^ sfl ^ 371 N EP » #^*r 

^ #3^, *fl2 7^71(414)^ <^Al o]c 5 |a TAo1 l^ #7] 3«fl^ Jf^isf sfl^i 371 

3N EP # #^tr^f. nel?l ^71(416)^ #7l *l37l (410)^1 4^ #7l 

ocelli TA^- #7} afll 7>aV7]( 41 2)^| ^ "TA-N EP "4 #7] A}2 7RV7I (414)5] »TA-3N EP 
" t ^1-M-S -S^sH 12«lH£l ^ <^33l^ WA^i #^*vq-. 

< 95 > £ 14^ ^AHlofl ^ ^5)- sfl^o] 37 i 7 ]. 2328 SEtt 3096 5E^ 3864W1B 

o] ^o.oH o^cefli WA 2 # ^*Rr ^12 ^ <^J=efli ^7l£) Lj-Ej-ufl 
^^.^i, £Altl £o] s£ 7 ] 5,6>^1 42f ^ ^ = WA 2 « 

<96> ^, «l37l(420)^ 37fl£| <y^l- a.b.c^l tfl^H a<b<?} 0# #^^>JL, a<c^] ^-f 

1* ^^^1 ^g-f 2# ^-71 37fl^| <y a ,b,cSb ^ °Ja1 o]je.z]) 
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^ 371 N EP sq- 3«fl^ Jf^s}- sfl^i 37l 3N EP 7> °H1 #7l 

Hi 5171 (410)^ afli ^^71(434)^1 ^#J: ^ afll ^-£-5*1 

<97> ^ l 7}#7l(422)£r ^-71 ojAl o^li TA*)H #7l -*f Jls]- afl^i 371 N EP # ##*H # 

^§>H, *fl2 7^71(424)^ #7l <?H ojEEflA TAolH #7l 3«fl5l ^-Jr^. afl^l 3.7] 3 N EP 1- 
##*H afll ^SHlHlH (Least Significant Bit: LSB) ^#71(426)^ #7} afli 7> 

#71(422)5} #^ "TA-N EP "-§- 25. 2.1-5-<a#l5M afil s^HH «1H "(TA~N E p) mod 2"« 
-H <^1# ^13 7}#7l(430)5 ^ll^H, *I12 3)^H1B(LSB) ^#71(428)^ #7l 7fl2 7}#7l 
(424)5} "TA-N EP "^r 25 2.1:5- <a#*H ^12 ^)*HH «1S "(TA-3N EP ) mod 2"«- ^#*Kn 

°1« ^14 7RV71 (432)5. *ll ^-W. 

<98> Aj. 7 ) 7>#7l(430)fe #7l Hi JH7l (420)^1 % 7 ] A]l ^*}$\ «1 B# ##1*H 

#7l ^11 #1*71(434)5] *112 <^iL5*l ^l^fJl, #7] ^4 7>#7](432)^r # 7 1 1^71(420) 
51 #3<HM #71 ^12 «lEt ##*H #71 *fll ^71(434)5] ^13 <^i!5*l *)1 ^tb 

cf. ne^ afli ^71(434)tt #7l h]^ (420)5] #^o]l a}-e}- ^ 7 1 hIju^s] #^(0,1,2)^ 
#7] ^13 7>#7l (430)^1 ^7} 7114 7>#7l (432)51 #3 ^ 3r>u)-l- #I»SH 2HlH5] v\] 

S.S1 #^#2. RAM_CS5.Ai #^4. 

<99> #71 Hi J27l (420)51 ^2 # 1» 7l (442)51 #H»AlJr 5 » ^l^"^^. #7l ^12 

^1^71(442)51 ^1 ^7} <yx| <Hi=ell^ TA^lJl, *fl2 #7l afll 7l-#7l (422)5] # 

*til *11#7l(436H] Sl«fl 25. M-^ ^^l^, ^3 oj^^. # 7 ] ^2 7>#7l(424)5l 
*112 *fl#7l (438H1 51*11 25 i-PrJ! ^5 7>#7l (440H1 5]i5|] 2328 1 £^- 7>#^ ;f:a]-olt}-. 4I-7I 
*112 ^1^71(442)^ #7l Hi in 71(420)5] #^ofl rcj-e)- -# 7 1 °]a1 ^^.efl^ a o v 7 ] ^ x ^^.7] 

(436)51 #^ »(TA-N 
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EP )/2"4 A o v 7l *fl5 7|-a-7l(440)^ "(TA-N EP )/2+2328" ^ 12«lB^l 

<ioo> £ 15 Lfl^ E 17 ^ j£ 8>£ i 0( £ i2o]] ^-e^ ^1 ^^efl^l- 

SLS. <sH as\& <HJ=efl^ nflssl AlJ: RAM_CS^1 M^nH S^ltK 

^« ^H*fl -f-JLS}- sfl^s] 371^ ^o] o>vi nfl ^ ^JI, s|# ^ = 

A J^ A -1^ 408, 792, 1560*] q-^Vfi <^r^ 4># A>-g-*}$$t}. ^ = 2328, 

3096, 3864 91 ^-f^ s)^ ^efli iE^- <^«^ 5> ^ <^*H6>°11 tcj-e} -frA} 

<ioi> ^7-1 £ 15tt QPSK5] T^-o <y 3d sl ^ oj A j TA^l n}-# *HS.&| ^ 4]Jl RAM_CS 

2}- <H^efli WAS *-W\£ n ep ^ 591 ^o] 

QPSK^ ^-fofl^ cj A] o^efl^ TA7] . o.^. ^^S]7l nfl^-ofl, ^l-^o.^. <y^£]^ 

cH^efli TA1- ^-^sf 3.7] N E p$\ Hjjii^^ ^2.^ Ajjr RAM_CS ^ v)}3-^ 

^JELefli WA7 |. ^-^^cf. 

<i02> £ 16^ 8-PSKS] 7% , ^^slfe o^e.^ TA» Afep^ 3*Afep£}- wlJU^H 

^ RAM_CS2}- s]^ <H-E.3]^ WA# M-B]-«a S^l^. <*|7H N EP ^r 8^1 ?A°.S. th}. 

€ w>^f 8-PSK^ ^-<Ml^r lr^^^o.S. <^JE.i^ T A^ N EP ^ 3*71^ z]- 

WA71- ^cf. 

<103> E 17^. 16-QAM^l ^« H-B^ ^iLi^ c*) 7 H n ep ^ 10*1 ^ , £ 16^1 q-E}- 

\H -R-A>tV ^^-^1 4^- u\)3_^ ^ a] 5: RAM_CS ^ ^ ^^.efli WA7> ^r^^cf. 
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Sft^e) ^^HVAlj^ w-ssl- 3)15! t1\o)B)<!) llo] ^ofl tflSfl ^13<y ^ S> 

Hi^ °l A oH]^^ ^ U=#*l 71 7l ^ ^# 37fl^ ^5.3 s-s. 

<i05> ne]£i -g- ^aHHI ^-fV^l $>0.^, S^ig^ ^ 



S7HlAi ^-71 Aj^EHl^ Aj-g-jz]. Aj- 7 j u)] Aj^-O- ol ^ SLjrtg-O.^.*) 
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71-^*1-711 tbcffe JL521-71- ^Cf. 
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1] 

A oM ^#^ofl tfl-§-*Rr ^*|#^ ^ofl tcfef Aj- 7 1 -"JrA]^.^ 4^4, 

#71 ^-^l-lr-i: Sl^^l ^#^1 ^-«H *lel ^*H*» 3.7} ^ 

2] 

^ Tl^Hr 33* ^ #71 wj"^. 

i) QPSK: W/4 = fS/} + + ci) mod Pmax 

ii) 8-PSK: // ci = 0, WA = (SA + mi + 2*N S p/3) mod Pmax 

else, WA = (SA + 2*mi + ci - 1) mod Pmax 

iii) 16-QAM: if ci mod 2 = 0, WA = (jSA + 2*mi + ci/2 + Nsp/2) mod Pmax 
[^*vai 7] else, WA = (SA + 2*mi + ci /2) mod Pmax 

<^7H #71 WAt: 7-1 # ^^efl^ol ji ( Aj-7] c^- ^a] c-flolE-l^ a]^- 
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c-flolE^ £°HaI, s£ 7 ] Pjm ^ Jfjrg]- 3-7)d]} ^ ^a] cflolE^ofl 3E#£ *>u). 

3] 

*>^r ^-71 « 0 >^ . 
4] 

#71 ^a.^^^ JIS^H #71 ojA] ^H5llit|- ^7] 7^ o^ = efli§ 

#7] ^ oj£ 5 |A f oi] ^fl^Kr ^7} &y>\Q ^5.51*^ *fl#<5Rr nflSL^ eg 

lr°fl #7l Jf^Aj^o. ^ 7] ^7))^ lf^^ ^ Aj- 7 ] Wj-^ 

5] 

*fl 1 *<H1 51^^, #7l ^-^^-irlr-i; ^J^Rr -4^, 
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^*Hr #7fl<4, 

^"71 <$X\ C^ = efl>il;# 7HJ1 ^7l 7^ ^ = ^^-.0. J}^*} >g^Hr #7)]Sj- ( 

^7) 7-HV ojHefl^-§-<*fl Sfl^Kr ^£5] ^^#<H] ^7l fi^ftl- Z|Z| 7^^>^ # 
Til* ^Wtt ^ ^3-2-3- ^ ^71 « 0 V^. 



6] 

^S|$r ^-^ ^HJJLJL ^ ^>7l 

i) QPSK: 7>4 = + 2*mi + ci) mod Pmax 

ii) 8-PSK: /'/ ci = 0, TA = (SA + mi + 2*N S p/3) mod Pmax 

else, TA = (SA + 2*mi +■ ci - 1) mod Pmax 

iii) 16-QAM: if ci mod 2 = 0, TA = (SA + 2*mi + ci/2 + N SP /2) mod Pmax 
[^^^ 8] else > TA = < SA + 2 * mi + ci /2) m Od p max 

°}7H #7] TA^ ^ = efl^o] j7, ^7} SA~ ^r^l d] o] b\ olx^ofl tt|-# o] 

^a] cflolE^ ^ojojjz, ^-7] ^-Jist- Bfl^ 3.7H nq-ej- ^a] cflolElofl £f€ *>M" 
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[^*J- 7] 

*fl 5 * 0 H1 9X°]*\, ^7} *r5L5\- n^l^S] 371 7} 408 SE^r 792 JE^r 1560*1 ^91 ^-f # 
71 x-HV ol^efl^-^-g-, *>7lSl <^*H 9>°fl £l*fl ^3^r ^-1: ^-2.5. ^ #71 « 0 >^. 

/J 0 < TA < Nep 

&>S = S, WA = TA : Write to MEMO (MEM_CS = 0) 

ii) Nep < TA < 3*N E p 

OjBJ ^0 = p Q Qr pQ. WA - TA _ . Wrjte tQ MEM1 ( MEM _QS = 1) 

Hi) 3*Nep < TA < 5*Nep 
9] 2/- &5 = PI or PI' WA = TA - 3*N EP : Write to MEM2 (MEM_CS = 2) 

^nfliP ^^-S-olJl, ^-71 PO/PO'^z A\ ^l:#olJl, ^"71 Pl/Pl'^ Z\}2 3flii|El ^1: 

-a-71 *5fe ^€ 7-1^- ol = elliolji ) ^-71 MEM_CS£= «fl5.e| ^ 4±3L°] 

-H, #7l MEMO, 1,2^: m, ^12, 7fl3 ^lse)°J. 

[3^* 8] 

*ll 5 %H1 # 7 ] jjLjr^ afl^s.^) a7]7 |. 2328*1^0] ^o. ^ ^ ojc^^s. 

^>7l^ <^*}-^ 10><H1 ^«fl ^3 XT ^7l 



20020059419 
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i) 0 < TA < Nep 

g/*f &M = S WA = TA : Write to MEMO (MEM_CS = 0) 

ii) Nep < TA < 3*N E p 

if ((TA-Nep) mod 2 == 0) 

SJB/ &m = PO WA = (TA - Nep)/2 : Write to MEM1 (MEM_CS = 1) 
else 

gja = pQ> WA = (TA _ Ne/>)/2 . WrHe (0 MEM2 ( MEM _ CS = 2 ) 

Hi) TA > 3*Nep 

if ((TA-3*N eP ) mod 2 == 1) 

&'S = PI' WA = (TA - 3*Nep)/2 + 2328 : Write to MEM1 (MEM_CS = /; 

else 

[^*(-^ 10] " & ' § = P1 > WA = (TA - 3*N £P )/2 + 2328 : Write to MEM2 (MEM_CS = 2) 

TA±r <M olc efli olj7 ( NEp £ sfl^cq 37I oIji, # 7 ) 5^ *1 

^nflBi ^^.s-oiji, A o v 7l po/po'% A\ AAA %7\ Pi/Pi'-^ A]2 AAA ^ 

^r°}5L, <#7] WA^ 3%^SLg- ^ *\S.tf2io\3L, s$ 7 ] MERLCS^ ASL^ &q 

-H, #7l MEMO, 1,25= *U, A2, ^13 ^2.2^. 



91 

*ll 5 *oHl &<H*1, A oM sfl^l-^ 3.7)7} 3096 iE^r 3864*1 ^-f #7l 

<H = Efl^l-^, ^> 7 ]^ <^^H ll>ofl ^efl ^£)tt *}$r ^7} « 0 V^. 
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i) 0 < TA < Nep 

oja ai M = s> WA = TA : Write to MEMO (RAM_CS = 0) 
ill TA > Nep 
if ((TA-Nep) mod 2==0) 

ojc* Aim = POi m = (TA _ Nep)/2 : Write t0 MEM1 (RAM_CS = 1) 

else 

i^n^i in ® m ° M = P0 ' WA = (TA ~ Nap)/2 : Wr,te t0 MEM2 (RAM - CS = 2 > 

°\?]*\ ^7} TA~= A] o^c Eil^o] ji, ^- 7 j NEpS =. 3.71 olJL, ^7} S±r M 

iEH^ ^Irl-olJl, ^-7] PO/PO'^r A\ ^l-^-olZL, %7] Pl/Pl'^ ^2 ^E] 

-H, #7l MEMO, 1,2^ AA *fll, *)12, *fl3 ^lS-e)^. 



I^n^ 10] 

*fl 1 *<M] ^-71 3*K3-order) ^^sfllt 7]-^^ cff^^ 

£2:°! 3* fr>fe #7] , 



[^t 1 ^ 11] 
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#7] ^§^oi] tfl-§-*Hr t}*|^ ^ofl nj-e). a o v 71 ^Ai^g.^ *13-*Kr ^-^sh 



12] 

^] 11 5*°^, #71 ^cHf^, ^7l ^S^^l *\7}£\ <^r«H 12>°\] ^Sfl 

£- . 

i) QPSK: WA = fS4 + 2*mi + ci) mod Pmax 

ii) 8-PSK: if ci = 0, WA = (SA + mi + 2*N S p/3) mod Pmax 

else, WA = (SA + 2*mi + ci - 1) mod Pmax 

iii) 16-QAM: if ci mod 2 = 0, WA = (SA + 2*mi + ci/2 + N S p/2) mod Pmax 

12] else > WA = ( SA + 2 * mi + cl ffl mod p max 

°?7H ^-71 WA^ ^ = efl^o] ji ) ^-71 SA^ H] oj b\ 9) ol^^ofl tys. a}^ o] 

^A] ^ololJl, a o V 7 ] jaj^ 3)}^ 37l o]l oj-Bf ^A] C-flolE^l i^-Si ^ 



13] 
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3 ^^J:^, #7} ^#^ofl tfl-§-<5Rr ^ofl rt}-^ # 7l pflJSLiiM ^"71 ^> 

SL^Kir 3* ^iLS. ^ ^-7) 
14] 

*fl 13 %H1 5^1, -^-71 ^ = efl^ ^7l^r, 

^*Hr °J*1 ^efli ^^71^, 

^•71 ^-E^ ^2.^1;^- JL3}SH ^7} <$X\ 0ln E |A t 7 }7lJl t^JE-H] ^^^lJl^ 

^71 ^ o]£e|A f s|#^o.s ^*Rr ^ <H^1^ ^S7l» i^-*Kr ^io £ 

#7l . 

15] 

A] 11 %H1 Aj- 7l 7-HUf-^, 
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#7l JfJ:^ -ir^-. # #tfl^ f££7} ^ AjiB]^^ ^lr#^- 7i#£H=r 2Q1 DflS. 

#71 2fll ^12.514 #el^ O.S ^-Bl£]o] olOuj # 7 ] Jf JrA}^. - ^cfl^O.^. ^iLSl 

7> v££r afli ^ afl2 sfl^El ^jlrl-i; ^ aj^fe- *fl2 £ m *fl 5.2)5*1-, 

#7] JjLJr^S-ol nflp>cf, #71 JIB^x] # 7 1 C^l" 

#71 afll ^3 XI 2 ^lS-Sl^t ^ *>m- ^*Rr ^5LZ] -S^^kM", #71 ^-^ofl tfl-g- 
^ 4^1"^ £>*H #71 v\)3-^o\] #71 JjL^-S.^ 71 #^ v\)5-g[ Xl^l 

^ o^eflil- ^f^lS ^#*Rr ^Hefl^ 1HM# if-^Rr ?A^r ^^SLS. 

#71 #*1 . 



16] 

XI 15 *J-<i 5U<^i, ^-71 °H ol = e ^s.o. ( ^-71 ^^#Aioil 4ef ^>7l^ <^«H 13> 
ofl 4*1) *>fe #71 #*1. 

i) QPSK: 77\ = (SA + 2*mi + ci) mod Pmax 

ii) 8-PSK: // ci = 0, TA = (SA + mi + 2*N S p/3) mod Pmax 

else, TA = (SA + 2*mi + ci - 1) mod Pmax 

iii) 16-QAM: if ci mod 2 = 0, TA = (SA + 2*mi + ci/2 + N S p/2) mod Pmax 
13 j else, TA = (SA + 2*mi + ci /2) mod Pmax 

°=|7H #7] TA& <a*| CH^.^1^°1^1, #71 SA^ 4^ Zj] O] B\ £>) o]oi]^o]l 14=. A}^ O] 

^])^o) Jli £2-^ ojcj^olji, ^7] ci^r ^-JL^ 91 «1^1 °)5L , #7l N SF tr 
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^A] cflol El 2} ^ololji ) #7] Pjm ±- JjLJr^ s))^ 3.71^1 ^ ^ bJMeH £^ ^uf 

[3^8" 17] 

*fl 15 %M1 9X°]*], -#7} ^S-ty ^^1-^ 3717]- 408 5Efe 792 1560*1^ ^4- 

^e^-t^-, ^>7l^ <^*H 14>°ll ^^tt ^ ^-71 ^] 

i) 0 < TA < N EP 

032* & > m = Si WA - TA : Wrjte to MEMQ (MEM_CS = 0) 

ii) N £P < TA < 3*Nep 

&m £M = PO or PO' WA = TA - Nep • Write to MEM1 (MEM_CS = 1) 
Hi) 3*Nep < TA < 5*Nep 

14] = Pi or Pi' WA = TA - 3*Nep ■ Write to MEM2 (MEM_CS = 2) 

^7} S^= Al^ElnflEJ ^^.S-olJi, ^-71 PO/PO *fll 2fl&|E) A^S-o^, ^-7] 
Pl/Pl'-gr *\]2 ^7) WAS= 3\^SL£. ^€ oj^Efl^olji, # 7 ] 

MEM_CS£= *\}3.£\ ^ H3L°}JL, ^7} MEMO, 1,25= AA A\, A2, ^13 ^]ae|<y. 

18] 

A 15 5&°H, ^-1^ 3fl^l#^ 3.7}7} 2328«lSol 7g°- a o v 7 ] 7^ c^c 

*\7}9\ <^n+\ 15>^1 ^Sfl ^i=. ^- 7 ] ^ 
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i) 0 < TA < Nep 

= S W/4 = 7>» : WWte to MEMO (MEM_CS = 0) 

ii) Nep < TA < 3*N E p 

if ((TA-Nep) mod 2 == 0) 

g/et = PO WA = (TA - Nep)/2 : Write to MEM1 (MEM_CS = 1) 
else 

ojb* - po- WA = (TA _ Nep ) /2 : Write to MEM2 (MEM_CS = 2) 
Hi) TA > 3*Nep 
if ((TA-3*N eP ) mod 2 — 1) 

ojsi &s = PI' WA = (TA - 3*N EP )/2 + 2328 : Write to MEM1 (MEM_CS = 1) 
else 

[^^j-Al 15 ] 81 Sf = PI. WA = (TA - 3*N EP )/2 + 2328 : Write to MEM2 (MEM_CS = 2) 

<^7}^ ^7) TA±r °]^}^°}JL, #7) Ngpt: ^3L$t 3xfl^<5] 37} o] 51, ^7} SSr 

^v]]& M^. m .o) JL> Aj- 7 ) P0/P0'^ *fll 3fl&lE] ^l-i-olJl, ^-7] Pl/Pl'% ^2 Sfl^B) 

-H, #7] MEMO, 2,2^ A\, A2, ^13 °fl.E.el<y. 



[^t^ 19] 

A 15 %H1 &<>H, ^-71 ->fjL3|- 3fl^#^ a.7l7> 3096 fE^r 3864W1B<?1 ^ -#7] 
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i) 0 < TA < Nsp 

mm = S, WA = TA : Write to MEMO (RAM_CS = 0) 

ii) TA > N EP 

if ((TA-Nep) mod 2==0) 

oj& a, m = P0> WA = ( TA _ Nep) / 2 : Write to MEM1 (RAM_CS = 1) 

else 

16] A ' M = P0 ' WA = (TA ~ Nep)/2 Write t0 MEM2 (RAM - CS = 2 > 

°]7)*\ ^7) TA$± <QX\ oj^-efliojji, a£ 7 ) N£pt . sflf^o] 3 7l # 7 j S$± X| 

iE^nHEJ Aj^olji, # 7 ) PO/PO'^: A\ AA^ ^Ir-l-olZL, ^7] Pl/Pl'^r S^E] ^ 

JL, ^7] MEMO, 1,2$= AA A\, A2, m ^12.^^. 



20] 

11 lH) 9X°]*], #7l ^S^^r 3^V(3-order) 7 }x) ^ 4#efl*i 

^-i: ^ ^-71 
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[Si 4] 




16-QAM 
inodulatioij) 
symbol 
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[Si 6] 





«- 34-20 ► 


« 3^ 20 — > 


< 3SS4 ► 








CO > 

os 3 
~ to 


to ?3 
w > 
5 


(232) 




[51 7] 





310 
1 




312 
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CODE_SYM 


Counter 
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mod P 

' max 


^QPSK 


_VALID 
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► 
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51-43 



20020059419 



2003/10/1 



8] 



S. 3 



9] 

CODE.SYM 
.VALID 



Counterl 



0. 1. 2, 0, 1, 2, 



Counter2 



-320 



IA+ (0, 0, 0, 1, 1, 1, 2, 2, 2....) P\ 

0 



-322 



IA = SA + 2/3N 



Counter3 



T 

SA 



SA + (0. 0. 0, 2, 2, 2. 4. 4, 4. ...) 



Counter4 



T 

SA 



-324 



SA + Q, 1, 1, 3, 3. 3, 5. 5. 5. ...) 



-326 



mod P„ 



1 

330 



TA fl . 



2 

w 

328 
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i5L 10] 
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[-£ 11] 

CODE_SYM 
.VALID 



Counterl 



0. 1, 0, 1, 




340 



IA + (0, 0, 1, 1, 2, 2. ...) 



342 



IA = SA+N Sp /2 



Counter3 



T 

SA 



SA+ (0. 0, 1. 1, 2, 2, ...) 



•344 



\ 



mod P„ 



348 



TA 



16-QAM 



w 

346 
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[.£ 12] 

a a a. 
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3N, 




15L 14] 
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N 
3N 
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> WA 



EP 



EP- 
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) ► 
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Adder 
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Adder 



RAM_CS 



\ 



WA 



if 



2328 440 442 



51-48 



0020059419 #^ <|J*}: 2003/10/1 

[S- 15] 
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